This paper compares the public attitudes of three southern Chinese cities/towns, namely Guangzhou, Dongguan, and Yuanzhou on waste recycling and avoidance, and the New Environmental Paradigm (NEP
Introduction
Source separation of waste is considered an effective means to enhance waste recycling. Systematic and formally run source separation of household waste is found in a number of countries where there are usually a Email of corresponding author: cecspoon@polyu.edu.hk shortage of waste-disposal facilities. Being the most populated country in the world, the People's Republic of China also has to conserve landfill space and resources. In an earlier survey conducted in Guangzhou, it was found that public opinion, environmental attitude and existing household wastemanagement practices strongly favour a voluntary source separation programme (Chung and Poon, 1999) . This contravenes the general belief that support for the source separation programmes is lacking in Guangzhou (Lu, pers. comm., 1997) . In view of this, two additional surveys were conducted in other parts of the Guangdong province, one in a moderately developed city, Dongguan, and another in a rural town, Yuanzhou, to give a more complete picture of the waste management and public environmental awareness in southern China. The economic and demographic data of the three cities/towns are summarized in Table 1 .
Methodology
This study consists of three sample surveys carried out in these three cities/towns of the Guangdong province during 1997 to 1998. The questionnaire consisted of three parts. The first part collected public views on source separation of domestic waste, waste recovery, the waste-collection service and some local waste management issues. In the second part were 12 statements on the New Environmental Paradigm (NEP) which were designed to measure how receptive the respondents were to an ecologically integrated view of humans and nature (Dunlap and Van Liere, 1978) . The NEP views the ecosystems and the resources on Earth as things having their own values rather than being subordinate and subservient to humans and asserts the desirability of restricting growth and of securing more harmonious relationships between people and nature. Obtaining high scores in all the NEP statements shows a high valuation of nature, compassion towards other species, other people and future generations, a desire to plan carefully and act to avoid risks to humans and nature and a recognition that there are limits to growth, and a desire for a new society that incorporates new ways to conduct economic and political affairs. The advantage of using the NEP is that the NEP score offers an internally consistent and valid scale for measuring the acceptance of the environmental paradigm across all groups surveyed (Dunlap and Van Liere, 1978; Albrecht et al., 1982) . The third part was on the demographic characteristics and the accommodation information of the respondents. For obvious reasons, the survey was conducted in Chinese. Some adjustments on the questions are made to cater for local circumstances. The questionnaires are available from the authors upon request.
In general, the rural population was found to have a greater acceptance on the NEP view than the urban population with the exception of the elderly group, the tertiary education receivers and the education and environmental hygiene staff. The rural respondents also generally perceived less conflict between growth and environmental quality than their urban counterparts. The NEP scores seemed to vary negatively with the per capita GDP and about 4% of the population was found to be unfamiliar with western wordings such as 'spaceship'. Should this be a trend, there is an implication on the emphasis for promoting environmental education. This means that the focus should be on reinforcing the environmentally friendly attitudes of the rural communities while introducing them with new environmental concepts and terms.
Concerning charge for waste collection and related services in cities, it was found that they varied from RMB10Ð2-17/month/household (approximately US$1Ð2-2) and was considered to be at reasonable rate to most respondents. However, waste removal is free in the rural area. Waste charges were found to be unrelated to the convenience level of the collection services. Lower income groups tended to find their existing level of waste collection charge too high. This indicates that one of the key factors in affecting the household's acceptance of the rate is its share in family income rather than the absolute level of charge. Concerning waste avoidance and recycling, people with lower environmental awareness generally perceived less of their waste avoidable. Source separation of household waste gained wide support in all three areas. About 85% of the respondents in the cities and almost 100% of the rural household would save up and sell the recyclables. Also, about 10-11% of the household waste was diverted by waste generators' own recovery activity. More male respondents indicated support for a source separation programme especially if it was a voluntary programme. The most supportive group for source separation programme was those urban dwellers in the education or environmental hygiene profession. The majority of the respondents had recovered household recyclables in the past but the higher the family income, the less common it was in doing so. The lower-income group tended to recover a greater portion of waste. Waste scavenging is more positively viewed by the rural respondents than the urban public.
Survey plan
In the three surveys, a total of 1620 questionnaires were distributed and 1591 were completed and received giving an overall response rate of 98%. All the questionnaires in the three surveys were distributed through the local primary and secondary schools to the students. Two to four classes from each school were selected randomly by the principals of the schools. The students were requested to invite the family member who was most responsible for handling household waste to complete the questionnaire. Table 2 summarizes the response rates and other detail of the three surveys.
In order to obtain the approval to conduct the survey, a copy of the questionnaire was sent to the local Foreign Affair Office and the Education Bureau for screening. No change was required by the Guangzhou and Yuanzhou screening bodies. However, in the case of Dongguan, the screening bodies informed schools to ignore the two questions on occupation and per capita income. Therefore, a large number of respondents in Dongguan did not indicate their occupation and income levels. This necessarily restricts the analysis for these two variables.
Demographic characteristics of the respondents
In general, all demographic groups were fairly well represented in the Guangzhou survey with the exception of age and education level. While for the Dongguan survey, for reasons that was explained previously, most respondents did not indicate their income range and occupation.
In the case of Yuanzhou, the demographic characteristics of the respondents were consistent with that in a normal rural community. The agriculture sector (39%) and production, mining and transport sector (19%) were the major economic sectors constituting the population of our survey. Almost 45% of the families had per capita income at the lowest range, i.e. <RMB300/month (approximately US$35Ð3).
In terms of the age of the respondents, the 31-55 age range and the female group were over-represented. This reflects the age and gender characteristics of the family member who handle waste in most Chinese families. In terms of education level, the primary schooling receivers were under-represented.
Household waste collection
Municipal waste collection in urban Guangdong is found in four forms. One of the most common forms requires householders to bring the trash to a designated place in their neighbourhood, usually a structure called 'refuse hut'. Co-existing with this system is the 'ring bell and collect' form where the collection crew ring bells to remind householders to bring the trash to the ground level for removal. Door to door collection and the use of refuse chutes for waste collection are also quite common in cities. Among these four forms of waste-collection service, the most convenient one, from the point of view of householders, is door to door collection. This is followed by the use of refuse chutes since householders do not need to leave the building to dispose of their waste. For those served by refuse huts in the neighbourhood, they can dispose of their waste in any time of the day and therefore it is generally more convenient than the ring bell and collect form. In Guangzhou, the waste collection authority, the Environmental Health Bureau was planning to standardize the waste-collection service. A door to door collection method is being phased in to replace the older forms of service (Chung and Poon, 1998a) . In the rural area, as represented by Yuanzhou, householders invariably have to bring the refuse to the communal trash collection points in their neighbourhood for disposal.
Most urban dwellers have to pay a charge for waste management on a monthly basis. This charge however is a flat rate for each household based on the type of accommodation and the services offered. It may be collected by the Environmental Health Bureau or a property management firm (in case of private housing). The charge covers waste collection, disposal, street and neighbourhood cleaning costs. All these services are rather standardized except for waste collection.
New environmental paradigm
The NEP items were designed to measure broad concerns of a wide range of environmental issues. They were first used by Dunlap and Van Liere (1978) . In this questionnaire, each item was accompanied by five response categories: 'strongly agree', 'agree', 'disagree', 'strongly disagree' and 'no opinion'. The scores reflected the degree of acceptance of the NEP world view. Eight of the items in the scale were worded such that agreement reflected acceptance of the NEP world view. Therefore, respondents were given four points for 'strongly agree', three for 'agree', two for 'disagree', and one for 'strongly disagree' to the eight pro-NEP items. On the other hand, disagreement in the other four anti-NEP items (items 3, 4, 6 and 10) reflected acceptance of the NEP world view (see Appendix 1). Hence, the score assigned to these four anti-NEP items was reversed. Choosing the 'no opinion' option however reflected unfamiliarity of the issue asked and no NEP score would be given but was interpreted as a category on its own. The final average score was worked out by adding all the scores and divided by the number of answers where a score was assigned. Thus, the mean score had a possible range of 1Ð0 to 4Ð0 where 1Ð0 represented the strongest anti-NEP position while 4Ð0 indicated the strongest acceptance of the NEP world view. On the other hand, the higher the frequency for the 'no-opinion' option chosen, the greater the degree of unfamiliarity of the respondents with the environmental paradigm issues.
Results

Findings on the NEP
For the 12 NEP statements, the lowest score was found to be 1Ð8 and the highest score was 4Ð00. The overall mean score for the population of the three surveys was 2Ð95. It was also found that about 4% of the respondent chose 'no opinion' in six or more statements indicating unfamiliarity with the concepts in question. However, the overall scores of this 5% of the respondents, whether included or not, did not have much effect on the overall mean score of the population.
The 12 NEP items can be grouped under three categories: the perception of balance of nature (items 2, 5, 8 and 12), of the limits to growth (items 1, 7, 9 and 11) and of man's relation with nature (3, 4, 6 and 10). Table 3 shows the averaged scores for each categories of NEP statements and other statistical detail for the three surveys.
Among the three categories of NEP statements, the urban population tended to perceive that people have a greater right to make use of nature and natural resources as well as a smaller need to live harmonious with nature. This finding is consistent with another survey conducted from 1990-1993 on the environmental awareness of environmental protection bureaucrats in three cities of the PRC, Guangzhou, Nanjing and Zhengzhou. The researcher tested the bureaucrats interviewed with, among others, the NEP statements. The findings showed that the bureaucrats obtained highest score in the 'balance of nature' category and lowest in the 'human's relation with nature' category (Wong and Chan, 1996) . The findings of the two studies have shown that recognition of the need to live harmoniously with nature but with a belief that human kind has priority over preserving nature, are quite prevalent in the PRC cities and are not limited to just environmental bureaucrats.
On the other hand, the rural population (represented by the Yuanzhou respondents) tended to perceive a greater potential for industrial and urban development without dampening environmental quality. This is confirmed by the results of the two tailed t-tests to compare the means on each of the four NEP statements (1, 7, 9 and 11) for the two different groups of respondents (with Dongguan and Guangzhou in one group and Yuanzhou in the other, two-tailed significance: 0Ð00 at 95% confidence level). The differences in the environmental perception tendency may be understood as the stronger desire of the rural population to get economically developed. But their experience also told them that in an agriculture oriented economy, human should listen to Nature to survive.
It is also interesting to note that the averaged overall NEP scores and the category scores for 'perception of balance of nature' and 'human's relations with nature' were found to vary negatively but the scores on 'view on limits to growth' vary positively with the per capita GDP. Since this survey only covered three cities/towns, more extensive research is required to confirm the correlation between per capita GDP and the NEP views of the Chinese citizens.
Kendall tests were performed to find out the degree of agreement ('W') on the replies to the 12 NEP items made by the respondents of the three surveys. The results are listed in Table 3 . All the Kendall values are significant at less than the 1% level. Therefore, the views were rather diverse but the Yuanzhou citizens tended to agree with each other more than their counterparts in Dongguan and Guangzhou.
From Table 3 , it can also be noted that the Yuanzhou citizens had a more favourable environmental world view than their urban counterparts. It thus seemed that the more urbanized the society, the less receptive is its people to the NEP.
Similar surveys on the NEP of Hong Kong people had been undertaken earlier. In 1991, the mean NEP score for Hong Kong citizens was 2Ð89 1 (Hong Kong Environment Centre, 1991). Similar surveys were conducted in Hong Kong for District Board Candidates 2 and school teachers. The mean NEP scores were 3Ð18 and 3Ð06 for District Board candidates and teachers, respectively (Wong, 1996) . On the other hand, other surveys found that the mean scores for US citizens ranged from 2Ð9-3Ð2 and US Environmentalists were found to have a mean NEP score of 3Ð65 (Dunlap and Van Liere, 1978; Albrecht et al., 1982) . Table 4 is a summary of the mean NEP scores for different target groups in Hong Kong, US and the present surveys. From Table 4 , it can be concluded that the acceptance of the NEP by Guangdong citizens was slightly above that of the Hong Kong citizens in the early 1990s but below that of the US citizens in the late 1970s.
Compared with the citizens in the US and Hong Kong in early periods, Guangdong citizens were found to have a more environmentally friendly view on human's relation with nature, but were less pro-environment in their perception on the limits of exploiting earth resources. It may be due to the fact that Guangdong is the least developed among the three areas and the success of the open door economic policy in China in the last decade has given Guangdong people an optimistic view on the potential to improve living standards through industrialisation and trade.
As mentioned previously, about 4% of the respondents in this survey showed unfamiliarity with most of the environmental statements or issues. This was especially the case with statements 7, 4 and 11 to which 13-21% of the respondents had no opinion or were not able to indicate their views. Therefore, more extensive environmental education is necessary in Guangzhou.
The acceptance of NEP by various groups of Guangdong citizens
From the values of Kendall's W stated in Table 3 , it can be concluded that in general Guangdong citizens had quite diverse views on the NEP statements. Therefore, it is useful to find out which are the associated factors. Table 6 presents the mean NEP scores of various categories of respondents and Z-scores. This Z-score is a comparison between the mean NEP score of each category of respondents and the overall mean NEP score. It was found that housewives, the primary education receivers, the elderly and those in the income range of RMB701-1000 per month (approximately US$82Ð4-117Ð6) were most receptive to the NEP. On the contrary, the lowest income group and the blue collar workers were the least receptive to the NEP.
Although the general trend in this survey is that rural citizens were more acceptive to the NEP statements, three groups of rural respondents, namely, the elderly (½56), 3 tertiary education receivers and the education/environmental hygiene staff scored lower than their urban counterparts. The fact that the rural higher education group scored lower in NEP acceptance also contradicts with the previous survey findings in Hong Kong which indicated that education level was associated with pro-environmental attitude (Chung and Poon, 1994) . More extensive sampling on the rural community is required to confirm this trend.
Our findings with regard to various demographic groups are different from that found in other provinces in mainland China. An environmental awareness survey was conducted in 1996 in the Zhejiang province. In the Zhejiang survey, the respondents were asked general questions such as 'are they aware of the programmes of the World Environment Day' and 'are they frequent viewers of environmental news and publicity'. It was found that the most environmentally aware groups were between 31-40 in age, tertiary educated, either in the technological profession or work for the government (Pan and Huang, 1997) .
The most environmentally conscious groups found in the Zhejiang survey all had low or negative Z-scores in the Guangdong survey. A plausible reason for the disagreements is that the NEP survey required the respondents to 2Ð84  0Ð30  0Ð19  0Ð43  ¥300-500  2Ð96  0Ð03  0Ð16  0Ð40  ¥501-700  2Ð89  0Ð16  0Ð08  0Ð48  ¥701-1000  3Ð09  0Ð38  0Ð11  0Ð24  ¥1001-2000  2Ð88  0Ð19  0Ð11  0Ð22  ½¥2000 2Ð92 0Ð08 0Ð00 -a For the age group '>65', the number of cases sampled was too small for analysis. b In the urban samples, this category includes students.
indicate their acceptance of conceptual ideas in environmentalism, while in the Zhejiang survey, the respondents were required to present their agreement on less conceptual questions. Therefore, even if the respondents may indicate high awareness in the selfassessment of less conceptual environmental issues, they may still lack understanding on the more conceptual issues, such as the NEP statements.
Waste collection and charging
Findings on waste-collection services and collection charges
It was found that in the urban areas, there is quite an even share among the four forms of waste-collection services. About 35% of the respondents from Guangzhou and Dongguan were taking their household waste to refuse huts or designated points in the neighbourhood. Some 15% of the urban respondents were served by the ring bell and collect service. Another 34% were served by door to door collection; about 16% by refuse chutes.
The mean waste collection charges as noted in the survey was RMB10Ð2/household/month (hh/m) in Guangzhou and RMB17Ð0/hh/m in Dongguan (approximately US$1Ð2 in Guangzhou and US$2 in Dongguan). By examining the level of waste charge and the forms of services provided, it was found that there is no relationship between level of convenience and level of charge. Rather, the charge level was normally higher for refuse chute users and lower for door to door collection. This is shown in Figure 1 .
In the rural town, Yuanzhou, over 99% of the householders were required to bring their waste to designated collection points in the neighbourhood. Over 97% of the rural householders enjoyed free household wastecollection services. However, in Yuanzhou, waste collection charges were applied to catering establishments (such as eatery, restaurants and hotels) in accordance with its size of operation (Li, pers. comm., 1998) .
Findings on the perception of the charge level
Although the level of charges did not associate with the convenience of the service, it was found that most of the urban respondents (73%) found the level of collection charges reasonable with about 26% found the charges too high.
Examination of the relations between the perception of charge, the charge level and the quality of the service seems to suggest that the public by and large do not value the waste charge with the quality of the associated service. On the other hand, the perception of the collection charges by the respondents were associated with their income level. Greater proportion from the two lowest income groups of the Guangzhou respondents considered the waste collection charge too high (see Table A1 ). In a similar way, in Dongguan, a higher proportion of the low income group (<RMB300/capita/mth or US$35Ð3/capita/mth) considered the waste charges excessive (Table A6 ). This indicates one of the key factors in affecting the household's acceptance of the rate is its share in family income rather than the absolute level of charge or the quality of the service.
Source separation of household waste
Source separation of household waste was considered as a measure for improving waste management (see Guangzhou Environmental Health Institute, 1996) . However, as previously mentioned, this suggestion was not adopted due to the general perception that there was inadequate awareness of the public to make it successful (Lei, pers. comm., 1997; Lu, pers. comm., 1997). However, in this survey, it was found that source separation of household waste was widely supported both in the rural and urban areas. Only 11% of the urban respondents opined otherwise and no opposing view was found among the rural respondents. Among those who supported source separation of household waste, about 23% preferred a mandatory programme and the rest (65%) preferred a voluntary programme. This compared favourably with two previous surveys conducted by the authors in 1992 to 1994 in Hong Kong. Table 3 summaries these findings.
The survey finding also shows that if a source separation system is in place in Guangzhou and Dongguan, the majority of the respondents are willing to separate waste paper and aluminium cans for recycling (82% and 62%, respectively). Recycling of rigid plastics, glasses and white and brown goods are also supported (between 42-49%). Recycling of rags, metals and film plastics are less supported. A few respondents also indicated that putrescibles can also be a target for source separation. Nevertheless, the support is not significant.
Public support is necessary but not a sufficient condition for source separation of waste. Factors such as the frequency of recyclable collection, marketing of recyclables, safeguarding against vandalism and the presence of incentives for source separation will affect the participation rate and the financial viability of the source separation programme. All these arrangements must be worked out carefully and fine tuned as the programme proceeds. Nevertheless, the findings from the present survey show sufficient support for trials to be carried out especially for waste paper, aluminium can, rigid plastic and glasses.
Avoidable waste
The respondents were requested to make a self-assessment on the amount of avoidable waste generated in one of the questions. To help the respondents to differentiate waste avoidance from waste recycling, a brief list of waste avoidance activities were mentioned in the questionnaire. It was found that about 78% of the urban respondents and 99% of the rural respondents perceived some portion of their household waste avoidable. The distribution of the percentage of avoidable waste (by weight) is shown in Figure 2 . The findings of this question provide useful information on the waste avoidable potential of Guangdong citizens.
Significant but weak positive correlations (RD0Ð19 and 0Ð18 for Guangzhou and Dongguan surveys, respectively) between the amount of avoidable waste and the mean NEP scores of the respondents were found. This is consistent with the previous findings that those with lower environmental awareness generally perceived less of their waste avoidable (Chung and Poon, 1994) . However, no statistically significant correlation was found between the amount of waste avoidable and the mean NEP scores of the respondents of rural Yuanzhou.
Existing waste-recovery activities carried out by waste generators in Guangdong
Selling recyclables to announced scavengers (by making recyclables collection announcement in residential neighbourhoods) or to recyclable depots in the neighbourhood is still common among families in Guangdong. This is made possible by the numerous profit making waste recovery private parties found in the rural and urban areas. In brief, it is a system consisting hand-picked scavengers, announced scavengers, state-owned and privately run secondary material depots, waste baling workshops and recycling plants. The local Security Bureaus and the Industry and Trade Bureaus are responsible for licensing and monitoring their operations. Normally, secondary material depots are found mostly in towns and counties and their establishments are directly controlled by the relevant local governments. In Guangzhou city, there is the Guangzhou Recyclables Management Office to manage this sector. Depots dealing with the trading of metal scraps are more closely monitored to prevent the illegal trading of swags through this channel. Detail of this sector can be found in Chung and Poon (1998b) .
Two questions in the questionnaire were designed to find out to what extent the waste generators had carried out waste recovery work at source in the past year. About 85% of the urban respondents and over 99% of the rural respondents indicated that they normally would save up and sell the recyclables. Table 8 shows the mean percentages apportioned by the respondents on household waste recovery.
The composition of material recovered by the householders is related to the composition of the waste streams. Therefore, it is natural to find in Table 8 that the material recovery contents by the urban householders are similar to each other. In brief, a higher proportion of paper, aluminium cans were recovered by the urban families as a result of the greater demand for reading materials and beverage products. The rural householders on the other hand recovered more glass, rags and metals.
The popularity of material recovery by the householders is consistent with the previous findings on their willingness to source separate household waste (Chung and Poon, 1999) . From the findings of these two questions (1Ð8 and 1Ð10), it is reasonable to assume that most of the respondents already possess knowledge to distinguish household recyclables from non-recyclables and they also have their own ways to temporarily store the recyclables. This again compares favourably with the recycling knowledge of Hong Kong citizens. A survey conducted in 1993 found that 18% of the respondents interviewed knew how to recycle (Barnes, 1997) .
At the same time, it can be estimated that about 11-13% of the waste was recovered by the respondents in the past year. This compares favourably with the 8% domestic waste recovery rate in Hong Kong (Planning, Environment and Lands Branch, 1997).
Informal waste scavenging
There is no formal or organized household waste separation programmes in the three areas surveyed. However, recyclables in the household waste streams are recovered through two ways: (1) by householders at source and by selling to waste depots/announced scavengers; or (2) by the scavengers from the refuse collection points (Chung and Poon, 1998b) . The waste scavenging system in Guangdong is vulnerable to changes in the waste collection system. For example, in Guangzhou, the scavenging system is being modified by the requirement that all household waste must be properly bagged for collection by the municipal government. The change in the collection method is driven by a desire to provide more convenient services and to prevent unhygienic waste scavenging operations. However, this change is not accompanied by a plan to recover household recyclables through an organized waste separation and recovery system. It is thus expected that more recyclables will remain in the waste stream and be found in landfills. This will instead attract more scavengers to salvage waste at the landfills. Two adverse impacts are expected. Socially, the safety hazard for the hand-picked scavengers in the landfills will become more prominent as more and more workers are competing to retrieve recyclables from the limited workable areas in the landfill (Chung and Poon, 1998a) . The 'law of diminishing return' will also apply in this case, when a greater number of scavengers try to work in the same area. Furthermore, even though the recyclables may eventually get recovered, they have a greater chance to be contaminated. Therefore, the efficiency of resource recovery will decline.
Findings on the public perception of informal waste scavenging
The views of the citizens towards the informal scavenging activities and source separation of household waste was sought in the Guangzhou and Yuanzhou surveys to provide a basis for more comprehensive policy-making. In the Guangzhou survey, it was found that the majority of the respondents (56%) have no opinion on waste scavenging. About 13% and 31% expressed for and against view on this activity, respectively. For disapprovals, the reasons cited were the negative impact on environmental hygiene (15%) and on city appearance (6%). On the other hand, two reasons were cited to support waste scavenging, namely, conservation of resources (8%) and providing a source of income for the scavengers (2%). In Yuanzhou, 96% of the respondents supported the continuation of informal scavenging activities with similar line of reasoning. Only 4% of the Yuanzhou respondents had no opinion on this issue and none showed disapproval for this activity.
While waste collection in cities should be improved with respect to efficiency and cleanliness, waste retrieval for recovery purposes should not be adversely affected as a result. At the same time, the importance of the scrap value of the recyclables to the unskilled waste scavenging people should be noted. Waste recovery measures and management policy should be formulated with care to avoid conflicting results and detailed discussion on this issue has been given in Chung and Poon (1998b) . The key is that the unskilled labour force and existing scavengers should be deployed in an organized source separation programme.
Statistical associations between variables
On the gender of the respondents A statistically significant association between gender and the support for source separation of household waste was found. For the Guangzhou citizens, more male respondents have indicated support for a source separation programme especially if it is a voluntary programme. In a similar way, in the Dongguan survey, it was found that significantly more male respondents expressed willingness to separate glass, aluminium cans, metal waste and white and brown goods for recycling than female respondents (Table A4) .
On the education level and the occupation of the respondents
It was found that the primary and junior primary educated groups tended to recover more waste than the more educated group (Table A5) . At the same time, it was also found that those in the education and environmental hygiene profession were most supportive of source separation programmes in Guangzhou and Dongguan.
On the income level of the respondents
The per capita family income of the respondents was found to have association with two dependent variables. In the case of Guangzhou, it was found that the higher the family income, the less common it is to recover waste for reselling. In addition, it was found that the lower income groups tended to recover a greater portion of their normal waste than the more wealthy respondents (Tables A2 and A3) .
Since a considerable proportion of the Dongguan respondents did not indicate their income levels, the analysis can only be based on the limited cases available. It was found that the higher income groups are less willing to separate recyclables (Tables A7 and A8 ) and the lower income groups tended to be more willing to do so. These two phenomena indicate that selling household recyclables is largely carried out to supplement family income by the respondents in urban Guangdong rather than as an environmentally friendly behaviour.
On the age of the respondents
The young Dongguan respondents were found to perceive a higher proportion of their waste avoidable than the more mature citizens, they were also more willing to separate rigid plastic waste and resell a higher proportion of recyclables (Tables A9-11 ). These indicators together with the higher than average NEP score (3Ð05) for this group of respondents show that the youngsters in Dongguan generally are more environmentally aware than other groups.
Policy implications
With its rapid urbanization in recent years, a number of cities in China have experienced waste management problems similar to other major cities in the world, namely, shortages in waste disposal and treatment facilities, increasing amount of recyclables found in the waste stream and increasing per capita waste generation (Nie and Dong, 1998 ). Yet, the fear that a source separation programme is not likely to be successful is deterring positive action to relieve the burden on the disposal facilities and in attaining a more sustainable approach in waste management.
As indicated by this series of surveys, there is sufficient support for a trial run of an organized source separation programme of household waste in Guangzhou and Dongguan. At the same time, the survey results indicated that informal source separation of recyclables is widely practised at present. This means that the people already have the knowledge to segregate recyclables. In the rural areas, the support and the popularity of source separation of household waste is even more prominent.
Therefore, for policy-makers, the concern should not be on whether the public knows how to separate the waste but rather on how to motivate them to separate for the good of society. As indicated in the survey findings, the lower income group tended to do more recovery, it is likely that the monetary reward is the major motivation. In an organized source separation programme, an economic element can be included. Good marketability for the recyclables is also essential for a successful community-wide waste-recycling programme.
Policy implications for sustaining the recycling market and improving recovery rates in China are many and profound. Measures should target different parties in the recovery activities and aim at removing existing barriers to waste recovery. An analysis of the waste recovery system of Guangzhou and the national policy on waste recycling has been reported in Chung and Poon (1998b) . In sum, to increase the marketability of the recyclables and to encourage the public to voluntarily source separate the recyclables, the following measures should be considered: ž establish codes of practice for the operators so that accountable and efficient recyclable business transactions are ensured; ž offer tax privileges similar to those offered to recyclers to the recyclable collectors; ž increase the number of waste depots and encourage announced scavengers to operate in strategic locations through city facility planning requirements and issuance of operation licences; ž introduce a variable charging rate in waste collection.
This survey confirmed a previous observation (Chung and Poon, 1994 ) that those with lower environmental awareness generally perceived less of their waste avoidable and thus smaller potential for source reduction of waste. As a result, there are real needs for providing extensive environmental education work. Concerning the acceptance of the environmental paradigm by Guangdong citizens, it was slightly higher than that of Hong Kong people in the early 1990s. The concerns however should be on the disparity of the NEP scores of the rural and urban population. In particular, the urban population was found to be less acceptive to the NEP view and the higher the income level of the economy, the less acceptive its people to the NEP view. Should this be the case, there is a profound implication on the amount of resources and effort that should be devoted to environmental education in developing countries where urbanization is the intended direction. If this is confirmed that environmental insensitivity tends to grow with increasing urbanization, the priority to promote environmental education and reiterate the concept of environmental conservation is in those rural communities that have the high potentials to be developed into modern cities.
3. Humans have the right to modify the natural environment to suit their needs. 4. Mankind was created to rule over the rest of nature. 5. When humans interfere with nature it often produces disastrous consequences. 6. Plants and animals exist primarily to be used by humans. 7. To maintain a healthy economy we have to develop a 'steady-state' economy where industrial growth is controlled.
8. Humans must live in harmony with nature in order to survive. 9. The earth is like a spaceship, with only limited room and resources. 10. Humans need not adapt to the natural environment because they can remake it to suit their needs. 11. There are limits to growth beyond which our industrialized society cannot expand. 12. Mankind is severely abusing the environment.
Appendix 2
Cross-tabulation of variables Table A6 . Cross-tabulation between per capita income of the family and the perception on the level of waste charges
Income
Is the collection fee reasonable?
Reasonable (R%, C%) Too expensive Total 
